A 48-year-old man presented with a rare dissection of the anterior cerebral artery (ACA) causing simultaneous subarachnoid hemorrhage (SAH) and cerebral infarction manifesting as sudden onset of headache and left hemiparesis. Computed tomography and magnetic resonance imaging showed SAH localized in the interhemispheric fissure and cerebral infarction in the territory of the right ACA. Digital subtraction angiography (DSA) demonstrated segmental narrowing and dilatation at the right A 1 and A 2 portions of the ACA, leading to a diagnosis of ACA dissection. Fourteen days after the onset, DSA confirmed the enlarged fusiform dilatation of the right A 2 portion with distal narrowing, suggesting the risk of rerupture of the dissection. Endovascular obliteration of the aneurysm with parent artery occlusion was performed without anastomosis on day 16. The aneurysm was catheterized and obliterated with detachable coils. Postoperative DSA revealed complete obliteration of the dissection and parent artery. The patient was doing well without recurrence of the dissection 8 months after the intervention. The simultaneous occurrence of SAH and cerebral infarction in patients with ACA dissection is extremely rare, and the optimal treatment has not yet been established. Endovascular treatment is safe and effective for the treatment of ACA dissection.
Introduction
Spontaneous intracranial dissection usually affects the vertebrobasilar system, 1, 2, 7, 10, 13, 14) and is relatively rare in the anterior circulation, especially in the anterior cerebral artery (ACA). 3, 4, 8, 9, 11, 12, 15) Spontaneous intracranial dissection is often associated with severe morbidity and mortality, and causes subarachnoid hemorrhage (SAH), intracranial hemorrhage, or ischemic stroke. 9, 11) Only three cases presenting with both SAH and infarction have been reported. 4, 5, 15) Here, we present an unusual case of simultaneous SAH and cerebral infarction caused by dissection of the ACA, which was successfully treated by an endovascular procedure.
Case Report
A 48-year-old man was admitted with sudden onset of headache and left hemiparesis with dominance in the lower extremity. He had a history of arterial hypertension, but had not suffered any head injury. Hematological and laboratory examinations found no abnormality. On admission, computed tomography revealed SAH localized in the interhemispheric fissure (Fig. 1) . Diffusion-weighted magnetic resonance (MR) imaging showed cerebral infarction in the territory of the right ACA ( Fig. 2A) and MR angiography showed aneurysmal dilatation (Fig. 2D) . Threedimensional digital subtraction angiogram (DSA) one day after the onset demonstrated segmental narrowing and dilatation at the A 1 and A 2 portions of the right ACA (Fig.  3A) , with the double lumen observed on maximum intensity projection (Fig. 3C ). These findings lead to a diagnosis of dissection. The patient was initially treated conservatively by edaravone, a free radical scavenger. Two days after the onset, diffusion-weighted MR imaging showed expansion of cerebral infarction in the territory of the right ACA (Fig. 2B) , and MR angiography showed progression to occlusion of the right A 2 (Fig. 2E) . The patient remained neurologically stable, and the conservative treatments were continued. Diffusion-weighted MR imaging detected . After six coils were detached, the dilated portion of the dissection was almost obliterated (B). Complete obliteration of the dissection and parent artery was accomplished after 11 coils were deployed (E). The median artery of corpus callosum was not sacrificed (C, arrow). Live view after obliteration of the aneurysm indicating that the dissection and parent artery (A 1 ) were embolized (F).
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Neurol Med Chir (Tokyo) 50, July, 2010 ACA Dissection With SAH and Infarction no new lesions on day 9 (Fig. 2C ), but MR angiography demonstrated the right ACA (Fig. 2F ) which was not visualized on day 2 (Fig. 2E) , indicating reperfusion of the right ACA. DSA confirmed the enlarged fusiform dilatation of the right A 2 portion with distal narrowing on day 14 ( Fig. 3B) , suggesting increasing risk for aneurysmal rupture. Based on these findings, endovascular occlusion of the aneurysm and parent artery was attempted without side-to-side anastomosis between the bilateral A 2 segments due to cerebral infarction in the right A 2 perfusion area. This procedure was performed 16 days after the onset of headache and left hemiparesis.
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catheter (Medtronic, Inc., Minneapolis, Minn., U.S.A.). Working angle for embolization was obtained using threedimensional rotational angiography (Fig. 4A ). An Echelon 10 microcatheter (ev3 Endovascular Inc., Plymouth, Minn., U.S.A.) was navigated into the true lumen of the dissecting aneurysm. The first coil (6 mm × 9 cm Trufill/Orbit coils; Cordis Neurovascular, Miami Lakes, Fla., U.S.A.) formed an adequate basket (Fig. 4D) , and then five Ultipaq 10 TM coils (Micrus, Sunnyvale, Calif., U.S.A.) were placed and detached. The dilated portion of the dissection was almost obliterated, but both the anterior communicating artery and median artery of corpus callosum still remained patent (Fig. 4B) . The finding suggested the risk of rerupture, and one Guglielmi detachable coil (GDC } 10-360 soft SR; Boston Scientific, Fremont, Calif., U.S.A.) and four Ultipaq 10 TM coils were additionally deployed toward the proximal portion of ipsilateral A 1 . Finally, right carotid angiography showed complete obliteration of the dissection and the origin of the parent artery (A 1 ) (Fig. 4E, F) , and left carotid angiography showed patency of the median artery of the corpus callosum (Fig.  4C) . The patient remained neurologically stable after the procedure and was transferred to another hospital for rehabilitation 36 days after the admission. Eight months after the onset, he is an outpatient with mild monoparesis of the left lower extremity.
Discussion
Dissection of the intracranial arteries is rare, and about 90% of dissecting aneurysms occur in the territory of the vertebrobasilar systems. 1, 2, 7, 10, 13, 14) Intracranial dissection that involves the ACA is extremely rare, but recent advances in diagnostic modalities such as DSA and MR imaging have detected such dissection more frequently. 3, 4, 8, 9, 11, 12, 15) An angiographic study of ACA dissection found arterial stenosis without dilatation occurred mainly in ischemic cases, whereas stenosis with dilatation occurred predominantly in hemorrhagic cases. 9, 11) Intracranial dissection can be divided into two types on the basis of the histological findings. 16) Firstly, dissection between the internal elastic lamina and media (subintimal dissection) results in cerebral infarction caused by the stenosis or the occlusion with thrombosis of the true lumen. 16) Secondly, dissection between media and adventitia (subadventitial dissection) leads to the rupture of the dissected arterial wall and hemorrhagic events. 16) Previous cases of ACA dissection demonstrated similar characteristics: the patients were in middle age, serial angiographic changes were frequently detected, and almost all patients experienced good outcome. 9) From the clinical point of view, dissection of the ACA can be categorized into three types of pathophysiology: cerebral infarction, hemorrhages such as SAH or cerebral hemorrhage, and combined types. About 60% of the patients presented with clinical manifestations of cerebral ischemia and 30% with hemorrhagic events. 11) Simultaneous occurrence of cerebral infarction and SAH was reported in only three cases (Table 1) . 4, 5, 15) The optimum treatment of ACA dissection remains controversial, but patients presenting with ischemia are generally treated conservatively and patients with hemorrhage usually undergo surgery to prevent rebleeding. 9, 13, 14) In particular, the treatment strategies are different for combined infarction and SAH (Table 1 ). In the combined group, both subintimal and subadventitial dissection possibly occur simultaneously due to significant hemodynamic stress to the vascular wall. The wall might spontaneously repair with collagen proliferation after the first week of onset, but the patients often suffer recurrence of infarction or hemorrhage. 6, 7) We initially treated our patient conservatively, but follow-up angiography revealed significant morphological changes of the ACA, which suggested reperfusion and hemodynamic stress to the fragile vascular wall. Therefore, we treated the dissection by endovascular trapping without bilateral A 2 bypass to prevent rerupture, as cerebral infarction in the area was fed by the right A 2 , so any A 2 -A 2 anastomosis would be useless. The aneurysmal dilatation was occluded by endovascular embolization with preservation of the median artery of the corpus callosum.
We recommend embolization of the ACA dissection with parent artery occlusion as a safe and a simple method to prevent rebleeding, as long as the vascular territory of the affected ACA has already become infarcted.
